Other Stylized Facts Further Evidence of Stylized Fact 2
In the main analysis, we linked products at the 3-digit product category. However, we recognize that products can vary massively in their quality even within the same 3-digit product category. We therefore check the robustness of our result by linking products only if the successor product appeared in the market one month after the predecessor product exited from the market and if these predecessor and successor products were produced by the same manufacturer. However, we allow predecessor and successor products to belong to different 3-digit product categories in order to ensure a sufficient number of observations. Figure 1 shows developments in prices and quantities at product turnover, which is very similar to that we reported in Figure 6 in the main paper.
Stylized Fact 4:
The turnover rate is procyclical, as in the United States.
We investigate the relationship between product turnover rates and business cycles. Broda and Weinstein (2010) examine the cyclicality of creation and destruction rates at the product category level by regressing them with the growth rate of consumption in each product group. They find that net creation is procyclical. We apply their method by using the growth rate of sales, instead of consumption, at the 3-digit product category level. Table 1 shows the estimation result. Coefficients are all significant at the one percent level, suggesting that net creation is procyclical, while creation is strongly procyclical and destruction is countercyclical. This result is consistent with that reported by Broda and Weinstein (2010).
Stylized Fact 5:
The fraction of products whose price declined over their life span increased as deflation became more ingrained.
We compare the prices of each product between two points in time: when it enters and when it exits the market. Figure 2 shows developments during our observation period in the fractions of products that experienced a price increase (dp > 0 in the graph), a price decrease (dp < 0), or no price change (dp = 0). The horizontal axis represents the year 2 in which products exited. For example, the values for 2000 are for products that were destroyed in 2000 and created before (or in) 2000.
The figure shows that even in the period of inflation in the early 1990s, many products experienced a price decline over their life span. The early 1990s were a period when the overall CPI inflation rate was still relatively high at around 3 percent. In this period, the fraction of products experiencing a price decline or increase was very similar at around 20 percent.
However, from around the early 1990s, the fraction of products that experienced a price decline started to increase, while that of products that experienced an increase started to decline, so that the former began to exceed the latter. While the latter settled down at about 15 percent from 1995 onward, the fraction of products whose price declined continued to rise until the 2000s and since then has been in the range of 30 percent. Developments in the latter fraction closely mirror developments in the aggregate CPI: CPI inflation fell below 1 percent in 1994 and turned negative in 2000.
Meanwhile, the fraction of products whose price at exit was unchanged from the price at entry gradually declined from about 70 percent to 50 percent over the roughly two decades.
Next, we look at the size of price changes over products' lives. Figure 3 shows the probability density function (PDF) of price changes over products' lives. The horizontal axis represents the size of the price change from entry to exit in logarithm. A positive value indicates that a product experienced a price increase over its life span and vice versa.
There is a sharp peak at zero, indicating that for a large number products the price at exit is the same as it was at entry. Of course, this does not necessarily mean that the prices of such products remained unchanged throughout their lives. However, it is unlikely that the prices of all these products experience a large number of revisions and then happen to revert to their original level. From this perspective, the observed pattern implies strong price stickiness. In fact, this result is in line with Nakamura and Steinsson's (2011) finding that 40 percent of products do not experience a single price change during their life span.
Taking a closer look, we further find that the PDF is asymmetric. The left tail of the PDF is much thicker than the right tail, suggesting that many products end their lives at a lower price. The second highest mode is observed at log(0.5) = −0.69, indicating that over their life span the price of many products falls to half of their initial price, which partly reflects stock clearance sales.
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Stylized Fact 6:
The size of price changes over products' lives is independent of their life span.
The speed of price decline over products' lives is higher the shorter their life span.
To examine whether products' life span affects their price, we calculate the correlation between a product's life span and the following two variables that are associated with the price change over a product's life. The first variable is the price change over the product's life, while the second variable is the first variable divided by a product's life span, which indicates the monthly speed of price change over the product's life. In the figure, the line with circles is not significantly different from zero, suggesting that how much the price of a product changes over its life is independent of its life span.
By contrast, the line with triangles is significantly negative, that is, the speed of price change over a product's life is negatively correlated with its life span. This suggests that products with a shorter life span tend to experience a faster price decline over their life.
This creates heterogeneous inflation developments across products with different life spans. To illustrate this, Figure 5 plots developments in price changes for products categorized in terms of their life span. We find that the shortest-lived products with a life span of 16 to 31 months experience the highest speed of price decline. What is more, the speed of price decline of such products accelerated during the 1990s, exceeding 5 percent from the second half of the decade onward. On the other hand, the speed of price decline of longer-lived products has been milder and more stable. As a result, the 1 We also find that the size of price declines increased as deflation became more entrenched, as indicated by the fact that for 2005 the left tail is thicker than for 1995. Thus, taken together the results indicate that more products experienced a price decline and that the size of the price decline over products' life span increased. 4 difference in the speed of price decline between short-and long-lived products increased under deflation. Together with the steady increase in the exit rate, this result suggests that deflation at the aggregate level may have accelerated due to the increase in shortlived products in the late 1990s and early 2000s.
The COLI
The inflation rate for the matched sample corresponds to the second term of equation (7) for the common set of I t−τ −1 ∩ I t−1 ∩ I t . Even for this common set, observations are sometimes missing when no product is sold in a month, that is, s i (t) = 0. We exclude such cases because we cannot apply the Sato-Vartia method to calculate the inflation rate for the matched sample.
In the main part of the paper, we did not show the figure of the COLI based on Redding and Weinstein (2016) and the price based on the 12-month matched sample, although we provided their means and standard deviations in Table 4 . Figure 6 shows the annual change in their price index over time. Table 2 shows how the estimated quality and fashion effects change when we change the duration of the fashion effect, τ. We calculate the cross-section (3-digit product category) median of quality and fashion effects for each month and then take its time-series mean and standard deviation (shown in parenthesis in the table).
Quality and Fashion Effects
The table shows, first, that the rate of change in quality, b i /b i , is around 1.5 and increases with τ, while the standard deviation also increases with τ . Because we limit products' life span to τ or longer when estimating the rate of change in quality, if such products have greater quality improvement compared to their predecessors, it is not surprising to have this relationship between b i /b i and τ.
Second, the fashion effect, φ i (0), is around 2.5, which is almost unchanged for τ ≥ 4.
This result is consistent with our previous finding that the COLI is almost unchanged for τ ≥ 4. When τ = 1, the fashion effect decreases to 1.8 but is still above one. Table 3 provides the full list of creation and destruction rates as well as the estimated quality and fashion effects for each 3-digit product category. It is shown in the descending 5 order with respect to the creation rate. The 3-digit product of "chocolate," which embeds "Kit Kat" shown in Figure 3 in the main paper, has the second highest creation rate.
It also has a relatively high fashion effect, φ i (0) = 6.9. The 3-digit product of "electric storage media" has relatively high rates of not only creation but also change in quality, which is 14.16. On the other hand, "salt" has a relatively low rate of creation as well as change in quality, which is less than one. The horizontal axis represents a year when the product was discontinued. 
